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Blood has to pass through the following series of stages before it can be used for a transfusion: donor screening, blood collection, component preparation, preservation, storage and release. Additionally, packed red blood cells (PRBCs) during the release stage have to pass through the following multiple stages: blood transfusion service form, inspection, issuing, and reissuing. The inspection stage is done before the transfusion is issued and shipped to other facilities. At this stage, the date, donor, color, appearance, and expiration date of the blood are certified and recorded. Each stage has standards and only blood that passes each of them can be used for transfusions to patients [1, 2] .
In these stages, most incompatible blood products are excluded; thus, it is rare to transfuse these incompatible blood products to patients. Because of the low incidence of complications related to blood transfusions, blood products for transfusions are often given to patients using only blood matching and minimal incompatibility tests based on information from the patient. However, we found a quantity of macroaggregates in blood bags during transfusions despite passing the pretransfusion test.
A 75-year-old male was scheduled for common femoral artery bypass operation under general anesthesia to treat arteriosclerosis of obliterans of the left external iliac artery. Preanesthetic checkup showed no significant abnormalities. About an hour after the operation, it was decided that a PRBC transfusion was needed due to continuous bleeding. Twenty minutes later, the blood arrived and the overall conformity between the donor and the patient-name, sex, age, and blood type-was checked. A mixture of 0.9% normal saline 200 ml and PRBC was transfused to the patient using a standard blood transfusion set (transfusion set-s; Doowon Medical, Korea). However, this did not work and another attempt with a different transfusion set also failed. Upon closer inspection, more than 20 dark-red mucus clots were found inside the PRBC bag (Fig. 1) . The color of the clots was dark red and the size was variable around 1.5 cm 2 . After an immediate inquiry to the blood bank, we were advised to replace the PRBC because the dark-red mucus clots turned out to be macroaggregates which are not normal for a blood transfusion. The operation was completed safely with a new PRBC bag, injecting 7 units of PRBC and 3 units of fresh frozen plasma. The patient left the hospital 3 weeks later without any complications.
Although it is common that macroaggregates might exist in whole blood with profuse plasma and platelets, those inside PRBC bags are quite rare and thus, scarcely reported and studied. Moreover, most of them in PRBC bags are discovered before the release stage consisting of platelets, leucocytes, and some fibrins without toxins, and infectious agents [2] [3] [4] .
From the microscopic observation in our case in which red blood cells (RBCs), neutrophils, macrophages, fibrins, and cell debris aggregated and clotted with each other, the macroaggregates might have been formed by a process in which the leucocytes and cell debris fused to fibrins in small amounts of aggregated platelets. We assume there are three risk factors for this phenomenon. First, macroaggregates might have already been developed by unknown causes, and the inspector could have missed them until the release stage. Inspection failure by the blood bank can never be completely excluded. Second, as citrate phosphate dextrose adenine (CPDA-1) is broadly used, an imperfect mixture of CPDA-1 could be another factor. Although the proportion of anticoagulant is comparatively low, the risk of creating macro & microaggregates is high when we using CPDA-1(using 14 ml per 100 ml of blood). That is, CPDA-1 must be mixed thoroughly because the quantitative mixing proportion of CPDA-1 is quite low. Third, the storage period could be another factor. The longer the blood is kept, the thicker the concentration of the acid phosphate in the blood, which accelerates the formation of macroaggregates from severe cellular damage and breakdown [5] . The problematic blood in our case was taken on May 15, 2012 and the expiration date was June 18. The blood transfusion was on May 26. As mentioned above, thirteen days might have been enough time to form macroaggregates.
Most blood transfusions are routinely done in the operating room at a hospital but the risk of complications is considerably high. Thus, examination of all the stages related to blood transfusions is indispensable for preventing those complications. Additionally, macroscopic inspection before the transfusion is important no matter what the results of the compatible pretransfusion test are. In addition, to prevent the complication of macro & microaggregates, standard filters should be used based on proper instructions, and it is advisable to use micro filters for high-risk cases. 
